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(54) MANAGEMENT SYSTEM FOR MOBILE WORK MACHINE 

(57)Abstract: 

PURPOSE: To provide the management system for the 
mobile work machine able to execute efficient 
maintenance management for work machines in group 
working and coping with an emergent event. 
CONSTITUTION: A maintenance personnel or the like of 
a management section 1 commands data collection by 
using a management section computer 1 1 when the 
personnel requires data on the maintenance management. 
The command is sent to a repeater 5 via a communication 
controller 12, a transmitter-receiver 13, an exchange ' 
station 3 and a relay station, and the repeater 5 sends it to a 
transmitter-receiver 24 of a control section 2 of a work 
machine through a radio channel. A transmission controller 
23 extracts data commanded among various data of the 
work machine stored in a storage section 22 by an 
operation controller 21 and sends the data to the repeater 5. 
The repeater 5 stores the data of each work machine in 
group work and sends the data to the management section 
computer 1 1 in the lump. Each work machine sends an 

error code to the management section 1 via the repeater 5 automatically on the occurrence of an 
important error. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In two or more migration operating machines equipped with the storage section 
which stores the various data about an operating state A data extraction means to extract the 
data memorized by said storage section by instructions at each [ these ] migration operating 
machine side, The operating machine side receive and transmit means which carries out the 
receive and transmit of the data extracted by this data extraction means through an antenna is 
established. And an administration department side receive and transmit means to connect 
with the administration department side which manages said each migration operating 
machine through the telephone line in the relay center which performs receive and transmit by 
radio, and to perform the receive and transmit of various data, The Data Recording Sub- 
Division section which records the data of each of said migration operating machine received 
through this administration department side receive and transmit means is prepared. 
Furthermore, the managerial system of the migration operating machine characterized by 
forming the relay aircraft machine which intervenes between said each migration operating 
machine and said relay center, and perforins transfer and those processings of said each 
migration operating machine and the data from said administration department. 
[Claim 2] It is the managerial system of the migration operating machine characterized by 
consisting of computers equipped with the storage section said relay aircraft machine 
remembers said each migration operating machine and the data from said administration 
department to be in Claim 1. 

[Claim 3] It is the managerial system of the migration operating machine characterized by 
carrying said relay aircraft machine in one of said each migration operating machines in 
Claim 1. 

[Claim 4] The data extracted with said data extraction means in Claiin 1 are the managerial 
system of the migration operating machine characterized by being the accumulation working 
hours of each of said migration operating machine at least. 

[Claim 5] The managerial system of the migration operating machine characterized by 
establishing the data extraction and a collection means to connect with said relay center 
through the telephone line, to order it extraction of necessary data to said relay aircraft 
machine in the managerial system of a migration operating machine according to claim 1, and 
to collect these. 

[Claim 6] It is the managerial system of the migration operating machine characterized by 
said data extraction and collection means being customer computers in Claim 5. 
[Claim 7] It is the managerial system of the migration operating machine characterized by 
being the record means connected to the push button type telephone which performs the 
exchange for mobile communications by which said data extraction and collection means are 



connected with said relay center in Claim 5, this exchange for mobile communications, and 
receive and transmit, and this push button type telephone. 

[Claim 8] In Claim 5, [ said data extraction and collection means ] The managerial system of 
the migration.operatihg machine characterized by being the push button type telephone which 
makes the data which performed the exchange for mobile communications connected with 
said relay center and this exchange for mobile communications, and receive and transmit, and 
were extracted to said relay aircraft machine transmit to said administration department. ' 
[Claim 9] In two or more migration operating machines equipped with the storage section 
which stores the various data about an operating state An administration department side 
receive and transmit means to connect with the relay center which performs receive and 
transmit to the administration department side which manages each [ these ] migration 
operating machine through an antenna through the telephone line, and to perform the receive 
and transmit .of various data is established. Furmermore, wmUe fonrimg me relay akcraft 
machine which intervenes between said each migration operating machine and said relay 
center, and performs transfer and those processings of said each migration operating machine 
and the data from said aciministration department An error code output means to output an 
error code when the state of needing an immediate maintenance process for said each 
migration operating machine side occurs, The managerial system of the migration operating 
machine characterized by establishing a transmitting means to transmit the error code 
concerned to said administration department side receive and transmit means through said 
relay aircraft machine and said relay center with an antenna when an error code is outputted 
from this error code output means. 

[Claim 10] The managerial system of the migration operating machine characterized by 
establishing an operation means at the time of the abnormalities which are connected to said 
error code output means, and order it the output of a specific code in the managerial system of 
a migration operating machine according to claim 9. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the managerial system of the migration 
operating machine for performing those maintenance control to the operating machine which 
works by a hydraulic, excavator, a crane, a bulldozer, etc. moving. 
[0002] 

[Description of the Prior Art] Generally, an operating machine is used in the severe state in 
many cases, and its consumption of each part of a machine is intense. For this reason, suitable 
maintenance control is demanded to these operating machines. Since this maintenance control 
takes information special to altitude, usually the operating machine manufacturer side 
performs maintenance control. [ the conventional maintenance control ] as shown to JP JH2- 
270653 A, for example It has the engine relation diagnostic device and hydraulic-pump' 
relation diagnostic device which grow into an operating machine from a various sensor. When 
a customer engineer maintains the operating machine concerned, proceed to a work site and 
the operating machine concerned is operated. It was carried out by analyzing the various data 
which recorded the data from each above-mentioned diagnostic device on the IC card through 
a controller and data write equipment, and were recorded in this way with analysis equipment, 
and detecting the abnormalities of an engine or a hydraulic pump. 
[0003] .. 

[Problem to be solved by the invention] The above-mentioned operating machine is not 
equipped with the high migration engine performance like a common passenger car or a lorry, 
but works in many cases in a certain limited area (for example, within the prefecture .[ one ]). ' 




For this reason, usually maintenance control of an operating machine is performed at the 
branch office and office of the administration which has jurisdiction [ area / concerned ] 
(administration department), for example, the above-mentioned operating machine 
manufacturer who sold the operating machine concerned. Drawing 1 1 is drawing showing the 
administration department and a territory in charge. In this drawing, it is A 1 -A6. Each 
territory in charge and A10-A60 are territory-in-charge Al -A6, respectively. It is the 
administration department which has jurisdiction. 

[0004] By the way, in order that it may move continuously by change of the convenience top 
of an activity, or a work plan etc. in the work site of an operating machine in many cases and 
a customer engineer may perform maintenance, Even if it goes to the work site of the 
operating machine made applicable to maintenance using the information acquired from the 
customer etc., the situation where the operating machine concerned does not exist there often 
arises, and the territory in charge of the one administration department — usually — ******_. 
when the work site temporary transfer of a customer engineer becomes useless, maintenance 
effectiveness is made to fall remarkably, since it is large 

[0005] And although an operating machine works within jurisdiction of the administration 
department as mentioned above in many cases, this is only the problem of a probability and it 
. is a customer's convenience actually, and it is outside the jurisdiction concerned and an 
activity is often done. That is, when it sees about the administration department A10, the 
territory in charge is Al . The work site of each operating machine which it manages although 
it is is territory-in-charge A2 -A6 of the neighborhood, as x mark of drawing shows. It may 
exist and may exist also in the remote territory in charge which is not illustrated further. Thus, 
if the work site temporary transfer of a customer engineer becomes useless in the area besides 
jurisdiction, the decline in the maintenance effectiveness will get worse to the degree of pole. 
[0006] There is the object of this invention in offering the managerial system of title migration 
operating machine which can also cope with serious failure generating while it can solve the 
technical problem in the above-mentioned conventional technology and can perform efficient 
maintenance control. 
[0007] 

[Means for solving problem] In two or more migration operating machines equipped with the 
storage section which stores various data concerning [ this invention ] an operating state in 
order to attain the above-mentioned object A data extraction means to extract the data 
memorized by said storage section by instructions at each [ these ] migration operating 
machine side, The operating machine side receive and transmit means which carries out the 
receive and transmit of the data extracted by this data extraction means through an antenna is 
established. And an administration department side receive and transmit means to connect 
with the administration department side which manages said each migration operating 
machine through the telephone line in the reiay center which performs receive and transmit by 
radio, and to perform the receive and transmit of various data, The Data Recording Sub- 
Division section which records the data of each of said migration operating machine received 
through this administration department side receive and transmit means is prepared. 
Furthermore, it is characterized by forming the relay aircraft machine which intervenes 
between said each migration operating machine and said relay center, and performs transfer 
and those processings of said each migration operating machine and the data from said 
administration department. 

[0008] Moreover, this invention is characterized by establishing the data extraction and a 
collection means to connect with said relay center through the telephone line, to order it 
extraction of necessary data to said relay aircraft machine, and to collect these in the above- 
mentioned composition. 

[0009] Furthermore, this invention is set to two or more migration operating machines 
equipped with the storage section which stores the various data about an operating state. An 



administration department side receive and transmit means to connect with the relay center 
which performs receive and transmit to the administration department side which manages 
each [ these ] migration operating machine through an antenna through the telephone line and 
to perform the receive and transmit of various data is established. Furthermore while forming 
the relay aircraft machine which intervenes between said each migration operating machine 
and said relay center, and performs transfer and those processings of said each migration 
operating machine and the data from said administration department An error code output 
means to output an error code when the state of needing an immediate maintenance process 
for said each migration operating machine side occurs, When an error code is outputted from 
this error code output means, it is characterized by establishing a transmitting means to 
transmit the error code concerned to said adrninistration department side receive and transmit 
means through said relay aircraft machine and said relay center with' an antenna 
[0010] In the above-mentioned composition equipped with the error code output means it • 
connects with the error code output means concerned, and this invention is characterized also 
by establishing an operation means at the time of the abnormalities which order it the cutout 
of a specific code further again. - 
[0011] 

[Function] If it is ordered necessary data extraction by the extraction instruction means by the 
side of the administration department, the instructions will be transmitted to a relay aircraft 
machine through the administration department side receive and transmit means the 
telephone line, and a relay center. The transmitted instructions are inputted into a relay 
aircraft machine through the operating machine side receive and transmit means by the data 
extraction means by the side of an operating machine. A data extraction means extracts the 
data which correspond based on the inputted instructions, and wireless transmission of the 
extracted d*ta is carried out to a relay aircraft machine through the operating machine side 
receive and transmit means. A relay aircraft machine once memorizes the transmitted data, 
when data are transmitted from two or more operating machines, it gathers these data, it 
bundles up the data concerned through a relay center, the telephone line, and the 
aajmmstration department side receive and transmit means, and transmits them to the 
administration department side. The acirninistration department side records the transmitted 

[0012] Moreover, a customer and the customer engineer under patrol can also perform 
extraction of the above data only from the administration department or migration operating ' 
machine side, for example. iterating 

[0013] Furthermore, when the state of needing immediate maintenance for an operating 
machine occurs, the operating machine side outputs an error code by an error code output 
means. Moreover, by a sensor, the operator of a migration operating machine outputs me 
specific code which means emergency from the above-mentioned error code output means 
using an operation means at the time of abnormalities, when undetectable abnormalities are 
discovered. These codes are once inputted into a relay aircraft machine through the 
trar^rmttmg means by the side of an operating machine. Subsequently, it is transmitted to the 
administration department side through a relay center, the telephone line, and the 
admimstiration department side receive and transmit means, and the administration department 
side makes the necessary treatment of making a customer engineer proceed to the operating 
machine concerned based on the transmitted error code or specific code etc. take. 

[Working example] This invention is hereafter explained based on the example of a graphic 
display. Drawing 1 is the block diagram of the managerial system of the migration operating 
machine ^concerning the 1st example of this invention, this drawing shows 1 to drawing 1 1 f 
each - the one administration department equivalent to administration department A 10-A60 
and 2 are relay aircraft machines with which it is placed between the exchanges of the 



telephone line by the control section of an operating machine, and 3, and is placed between 
the relay centers of radio by 4, and 5 intervenes between a control section 2 and a relay center 
4. This relay aircraft machine is mentioned later. T shows the telephone line. The 
administration department 1 consists of the Data Recording Sub-Division sections 14 which 
record the administration department computer 1 1 which performs various processings about 
maintenance control, the communication controller 12 which performs control of data 
transfer, the transmitter-receiver (telephone) 13 of the telephone line, the transmitted data, etc. 
The telephone number of the operating machine where the above-mentioned communication 
controller 12 is equipped with the interconversion means of a digital signal and a sound signal 
and which is under the telephone number of the relay aircraft machine 5 and jurisdiction 
makes the code of each operating machine correspond, and is memorized. 
[0015] The control section 2 of an operating machine The drive controlling of an operating 
machine, The operation controller 21 which collects the data detected with the various sensor 
with which the operating machine was equipped, the measuring instrument, etc., the storage 
section 22 which memorizes the collected data, the communication controller 23 which 
performs control of data transfer, the transmitter-receiver (wireless radios) 24 by radio, And it 
consists of the data extraction directions sections 25 which direct the data which should be 
transmitted to the administration department 1. In addition, 241 is the antenna of the wireless 
radios 24 which radiocommunicate between the antennas 51 of the relay aircraft machine 5. 
The telephone number of the administration department 1 which the above-mentioned 
communication controller 23 is equipped with the interconversion means of a digital signal 
and a sound signal, and is having jurisdiction [ operating machine / the ] is memorized. 
[00 1 6] Drawing 2 is the side elevation of the hydraulic excavator which carries the control 
section 2 shown in drawing 1 ; By drawing 2 , 6 shows a hydraulic excavator. The base carrier 
which runs 60 with a hydraulic motor, the revolving super-structure in which, as for 61, -an 
engine, the hydraulic pump, the hydraulic line, the power battery, and the driver's cabin 611 
grade are installed, and 62 are front devices which consist of a boom 621, an arm 622, and a 
bucket 623. The control section 2 shown in drawing 1 is arranged in a driver's cabin 61 1, and 
an antenna 241 is formed on the roof of the **** room 611. 

[0017] Drawing 3 is the block diagram of a managerial system in case the hydraulic excavator 
6 shown in drawing 2 works by two or more sets gathering. In this drawing, 600 shows a 
hydraulic-excavator group and consists of five sets of the hydraulic excavator 601-605. The 
administration department 1, the relay center 4, and tlie relay aircraft machine 5 are the same 
as what is shown in drawing 1 . In the activity by a hydraulic excavator, there is often a case 
where it works by two or more sets of hydraulic excavators, gathering in a comparatively 
narrow area like a graphic display. In such an activity, the relay aircraft machine 5 is used, 
and consists of carriable computers and high-output wireless radios. And when using such a 
relay aircraft machine 5, it becomes possible to carry the transmitter-receiver 24 of the low- 
power output for short distance in the transmitter-receiver 24 of each hydraulic excavator 601- 
605. 

[0018] The relay aircraft machine 5 receives the data extraction instructions from the 
administration department 1 to each hydraulic excavator 601-605, and memorizes this in the 
storage section of a computer. Subsequently, the relay aircraft machine 5 carries out wireless 
transmission of the data extraction instructions to a hydraulic excavator with instructions. And 
after receiving the various data from each hydraulic excavator 601-605 which answers this 
and memorizing this in the storage section of a computer, if these are data from two or more 
hydraulic excavators, it has the function which summarizes and bundles these up and carries 
out wireless transmission to administration department 1 grade. In order to carry out such a 
function, the code or the telephone number which specifies each hydraulic excavator 601-605 
it has jurisdiction [ hydraulic excavator ] as the relay aircraft machine 5, and the telephone 
number of the administration department 1 are memorized. 



[0019] Next, the maintenance control of each hydraulic excavator 601-605 which used the 
managerial system shown in drawing 1 is explained. In this example, the administration 
department 1 transmits the data extraction instructions to one or more of the hydraulic 
excavators 601-605 to the relay aircraft machine 5 through the exchange 3 and a relay center 
4. The relay aircraft machine 5 transmits the data extraction instructions from the 
administration department 1 to a corresponding hydraulic excavator. The control section 2 of 
a hydraulic excavator transmits necessary data to ejection from the data stored in the storage 
section 22, and transmits these data to the relay aircraft machine 5, once the relay aircraft 
machine 5 memorizes these data, it summarizes them and it transmits it to the administration 
department 1 . The administration department 1 takes treatment required for maintenance 
control based on the transmitted data. 

[0020] Before explaining operation of this example, the data stored in the storage section 22 
are explained with reference to drawing 4 and 5. Some data are enumerated hereafter. 

(i) Hour meter; it is data for checking the ON time of an engine key switch, i.e., the operating 
time of the hydraulic excavator 6, and is the data most important for maintenance control. 

(ii) ON of an engine key switch, OFF; the accumulation operating time as shown in drawing 4 
from this number of times of ON and OFF can be grasped. Furthermore, an operating-time 
band can also be grasped. In drawing 4 , the accumulation operating time [ as opposed to / in 
the. elapsed time from the beginning of using / again / the elapsed time concerned to an axis of 
ordinate ] is taken along the axis of abscissa. 

Stress; (iii) It is data which detected the stress of the predetermined place of the hydraulic 
excavator 6 by the strain gauge, and the magnitude of fatigue of the predetermined place 
concerned is checked and breakage etc. is prevented. The data of this stress are data expressed 
as generating frequency of each stress value. This is shown in drawing 5 . drawing 5 is stress 
frequency distribution drawing - an axis of abscissa - the generating frequency (log) of each- 
stress - moreover, the magnitude of each stress is taken along the axis of ordinate. For 
example, the generating frequency of the stress P in a predetermined place is N, and if this 
generating frequency exceeds Curve B (S N curve), it will be judged to be over the limit of 
fatigue. 

(iv) The number of times of a stroke of a control lever; it is data used for analysis of work 
contents, such as run frequency and bucket operation frequency. 

( v ) ****** of an engine speed and a hydraulic pump, a discharge pressure; the discharge 
quantity per revolution is calculated from ******, a flow rate is calculated by a product with 
an engine speed, and the horsepower generated by carrying out the multiplication of the 
discharge pressure to this is called for. If it turns out that it is used by the fixed horsepower 
with the hydraulic excavator 6, various kinds of set points can be made into a suitable value in 
consideration of effectiveness, operability, fuel consumption, etc. 

(vi) Temperature of hydraulic oil; it is used for the check of heat balances, such as 
surveillance of degradation of an oil, and a cooler. 

Fuel quantity; (vii) The fuel consumption per unit time and remaining fuel are known. 
ON of various operation mode switches, OFF; (viii) The activity mode of the hydraulic 
excavator 6 can be grasped. 

Although data include various data besides the above, the explanation about them is omitted. 
[0021] Next, operation of the maintenance control of this example is explained with reference 
to the flow chart shown in drawing 6 . The operator (there may be a customer engineer) of the 
administration department 1 inputs into the administration department computer 1 1 the code 
of the target hydraulic excavator, and the code of the data which should be extracted to 
perform maintenance control to one or more of the hydraulic excavators 601-605 . Although 
the data which should be extracted can be selected to arbitration by administration department 
computer 1 1 , in many cases, the data of the accumulation operating time at least are included 
in extraction data. The these-inputted code data are outputted to the communication controller 




12, and, as for the communication controller 12, the telephone number of the relay aircraft 
machine 5 operates the transmitter-receiver 13 by ejection and this number from that storage 
section (auto dial). Thereby, the administration department 1 is connected with the relay 
aircraft machine 5 by the telephone line T and a wireless circuit through the exchange 3 and a 
relay center 4, and, subsequently code data are transmitted. The relay aircraft machine 5 
directs the data which should be extracted to the transmitter-receiver 24 of the control section 
2 of the target hydraulic excavator based on the transmitted code data. 
[0022] It is always judged whether the communication controller 23 of each hydraulic 
excavator 601-605 received the data request signal from [ from the transmitter-receiver 24 ] 
the above-mentioned data 5, i.e., a relay aircraft machine, (procedure SI shown in drawing 6 
). If data are transmitted from the transmitter-receiver 24 as mentioned above, it will be 
judged whether the communication controller 23 has a self hydraulic excavator in an idling 
condition (procedure S2). This judgment judges whether the hydraulic excavator concerned is 
in an activity stop state, and is performed by seeing the data of the centrifugal-spark-advancer 
location of the data of the state of the control lever in the operation controller 21 , or an 
engine, or an accelerator lever location. 

[0023] When a self hydraulic excavator will be in an idling condition, the communication 
controller 23 extracts the data corresponding to directions from the storage section 22 
(procedure S3), and transmits the extracted data to the relay aircraft machine 5 with the code 
of a self hydraulic excavator (procedure S4). The relay aircraft machine 5 transmits these data 
to the administration department 1 through a relay center 4 and the exchange 3 collectively, 
after storing the transmitted data in the storage section and storing the data from all the target 
hydraulic excavators. 

[0024] The administration department 1 receives the transmitted data with the transmitter- : 
receiver 13, and the communication controller 12 changes into a digital signal the sound 
signal of the code and data which were transmitted, and it transmits it to the management 
computer 1 1. If it requires based on the data concerned by performing judgment required for 
maintenance control, such as troubleshooting to a hydraulic excavator, the management 
computer 1 1 will take the treatment of dispatch of a customer engineer, advice to a customer, 
the call to the operator of the hydraulic excavator concerned, etc., while recording the 
transmitted data on the Data Recording Sub-Division section 14. 

[0025] In the above, the case where maintenance was performed when the administration 
department 1 accesses through the relay aircraft machine 5 to the hydraulic excavator 601-605 
in the group work performance under the jurisdiction was explained. With this, maintenance 
may be performed by transmitting maintenance data to reverse from these hydraulic- 
excavators 601-605 side to the administration department 1 through the relay aircraft machine 
5. The.data extraction directions section 25 shown in drawing 1 is used for the maintenance in 
this case. Extraction of the data (alarm data) in which it is shown that the value of ON of the 
data, which should be beforehand transmitted to this data extraction directions section 25, for 
example, an engine key switch, the data of OFF, and the data detected with each detection 
means is a defect value is set up; 

[0026] [ the communication controller 23 / with the extraction directions set as the data 
extraction means 25 ] each time if an engine key switch is turned on and turned off in this 
state It is at the data [ of ignition keys ON and OFF ] and concerned ON, and OFF event, if 
alarm data are generated, this will be extracted and it will transmit to the relay aircraft 
machine 5, and the relay aircraft machine 5 transmits to the administration department 1, after 
memorizing this. Thereby, the administration department 1 can get the existence of generating 
of the operation data of the hydraulic excavator concerned, operating status, and the situation 
that should be processed immediately etc. 

[0027] Furthermore, the data extraction directions section 25 can also be used, as follows. 
When an operator wants to perform the inquiry to the administration department 1 about a 




hydraulic excavator for some Reasons of discovering nonconformity or a doubtful point (for 
example, the response as a machine being slow) in the operation, an operator directs 
extraction of the data considered to be the need by the data extraction directions section 25. 
For example, when the above "the response as a machine is slow", as data which direct 
extraction, there are an oil pressure wave of the arm hydraulic cylinder at the time of lever 
handling, oil pressure of the upstream of a control valve and the downstream, etc., and these 
will be saved temporarily and will be extracted. With extraction directions of data^ the 
communication controller 23 extracts the supported data and transmits to the administration 
department 1 through the relay aircraft machine 5. In the administration department 1, 
required judgment will be performed based on the transmitted data, this will be told to an 
operator, and an operator will take necessary treatment. 

[0028] Since a hydraulic excavator can be accessed through the relay aircraft machine 5 in 
this example from the administration department 1 as stated above A customer engineer does 
not need to go out in search of the work site of the hydraulic excavator concerned, and the 
hydraulic excavator concerned does not exist in the place, the temporary transfer of a 
customer engineer does not necessarily become useless, and maintenance control can be . 
efficiently carried out by leaps and bounds as compared with the conventional means. 
Moreover, since what is necessary is just for each hydraulic excavator 601-605 under group 
activity not to boil the administration department 1, respectively since the relay aircraft 
machine 5 intervenes, and not to perform a line connection one by one, not to collect data, and 
to only order the relay aircraft machine 5 data collection, processing is simplified 
substantially. Furthermore, by inclusion of the relay aircraft machine 5, if a high-output " 
transmitter is installed only in the relay aircraft machine 5, to each hydraulic excavator 601- 
605, cost lowering can be aimed at that what is necessary is just to form a low-power output 
transmitter. Since batch processing of the data of each hydraulic excavator 601-605 is carried 
out with the relay aircraft machine 5 and they are transmitted, the send efficiency at the time 
of a group activity rises remarkably, and that also of fear of interference is lost further again, 
moreover using the data extraction directions section 25 - from a hydraulic excavator 
automatic - being certain - it is - the state of the hydraulic excavator in a work site can be 
exactly judged by collecting data from an operator, 

[0029] Although explanation of the above-mentioned 'example explained the example which 
forms the relay aircraft machine 5 separately [ each hydraulic excavator 601-605 ], it becomes 
unnecessary in addition, to be also able to install the equipment which has the same function 
as the relay aircraft machine 5 in one of the hydraulic excavators which do a group activity, 
and to install the relay aircraft machine 5 separately in this case. Moreover, in explanation of 
the above-mentioned example, although the data transmission from the hydraulic-excavator 
side explained the example performed by directions of the data extraction directions section 
25, when t^e reference value is exceeded, it can transmit automatically about predetermined 
data. As. this data, for example, the accumulation operating time, stress frequency, the 
accumulation transit time, etc. are selected. 

[0030] Moreover, [ by explanation of the above-mentioned example, when a hydraulic 
excavator was in an idling condition, explained the example which performs data extraction 
from the storage section 22 by the communication controller 23, but ] Immediately after it 
may perform data extraction not only when it is in an idling condition, but at given time when 
a hydraulic excavator does not operate, such as night and early morning, and it turns on an 
engine key switch, and when an engine key switch is turned off, it is good in a line. [ data 
extraction ] In order to secure the power source for data transmission in the case of the engine 
key switch OFF, predetermined time, for example, the power source between about 5 to 10 
minutes, is held from the engine key switch OFF with the timer etc. 
[003 1] Furthermore, although explanation of the above-mentioned example explained the 
example which constitutes a control section 2 from an operation controller 21 and a 




communication controller 23, the function of the communication controller 23 can be given to 
the operation controller 21, and both can also be made into one. In this case, as for the data 
extraction directions section 25, connecting with the operation controller 21 is natural. Thus, 
operation of the operation controller in the case of transmitting, when both are made into one 
and an engine key switch is set to OFF is explained with reference to drawing 7 . 
[0032] Drawing 7 is a flow chart explaining operation of the operation controller at the time 
of removing the communication controller 23 shown in drawing 1 , and giving the function to 
the operation controller 2 1 . An operation controller has a driving command, or (was the 
control lever operated?) it is judged whether it is no (procedure S 1 1). When a driving 
command occurs, drive controlling is performed according to this (procedure S12), and drive 
controlling is completed, and it judges whether an engine key switch is OFF (procedure SI 3) 
and there is nothing to an OFF state, processing is returned to a procedure SI 1. 
[0033] It judges whether when it was judged in a procedure SI 1 that there is no driving 
command, the data request signal was received (procedure S 14), when received, this is 
memorized (procedure SI 5), and it judges whether an engine key switch is OFF, and 
processing (procedure SI 3) is returned to a procedure SI 1. Also when not received, the after 
treatment which once judged the procedure S13 is returned to a procedure SI 1. 
[0034] In the above-mentioned operation, if the operator of the hydraulic excavator 5 turns 
OFF an engine key switch, an operation controller will judge this (procedure S 13), and, 
subsequently it will be judged whether the data request signal is memorized (procedure SI 6). 
If it memorizes, the data corresponding to a data request signal are extracted from the storage 
section 22 (procedure S 1.7).,' the. auto dial of the telephone number of the administration 
department 1 is carried out, the transmitter-receiver 24 is operated (procedure SI 8), 
connection of a circuit will be judged (procedure SI 9) and the extracted data will be 
transmitted (procedure S20). As for the power source for transmission, the timer etc. is 
suitably secured by the means as mentioned above, and trouble is not produced in 
transmission in the meantime. Processing is ended when it is judged that the data request 
signal is not received by the procedure SI 6.. 

[0035] Thus, since it was made to transmit only when an engine key switch was turned OFF, 
even if it makes it make data extraction and transmission perform for an operation controller, 
any trouble is not produced in the activity of a hydraulic excavator, either. 
[0036] Drawing 8 is the block diagram of the managerial system of the migration operating 
machine concerning the 2nd example of this invention. As for the administration department 
and 4, in this drawing, that antenna and 241 are the antennas of the control section 2 of an 
operating machine a relay center and 41 1, and these are the same as what is shown in 
drawing 1 . 7 is the customer computer installed in the location parts (firm etc!) of the 
customer (a purchaser or owner) of an operating machine. The code and the telephone number 
of the operating machine of self-possession are memorized by the customer computer 7. 8 is 
the cellular phone or car telephone of a push button type which a customer engineer carries. 
Moreover, 8C is the portable computer connected to the cellular phone or the car telephone 8. 
The subscriber exchange where 3a has jurisdiction [ location area / of the administration 
department 1 ], the subscriber exchange where 3b has jurisdiction [ location area / of a 
customer ], the exchange for mobile communications to which 9 performs 
radiocommunication with the cellular phone 8, and 91 are the antenna. 
[0037] Although the previous example has the composition of performing data collection of 
an operating machine from the administration department 1, a customer engineer enables it to 
perform data collection even from a destination in this example, namely, when the customer 
engineer has gone to the customer's administration building etc. The storage section 22 of the 
control section 2 of the operating machine of customer possession can be accessed to a 
hydraulic excavator through the subscriber exchange 3b, a relay center 4, and the relay 
aircraft machine 5 using the customer computer 7 which has means of communications, and 




required data can be obtained from the customer computer 7. Furthermore, during migration, 
using the cellular phone 8, a customer engineer can access to a hydraulic excavator through 
the exchange 9 for mobile communications, a relay center 4, and the relay aircraft machine 5, 
and can input and record required data on the portable computer 8C by on foot or automobile. 
By these, even if a customer engineer is not in the administration department 1, necessary data 
can be collected at hand, and a quick and suitable response can be carried out. 
[0038] In addition, when the control section 2 of the hydraulic excavator is equipped with the 
data extraction directions section 25, it can also constitute so that the data directed and 
extracted by this may be transmitted also to the customer computer 7. Moreover, although 
explanation of the abo ve-mentioned example explained the example which connected the 
portable computer 8C to the cellular phone 8 of a push button type When it has the portable 
computer, as long as it gives this the communication facility which changes a digital signal 
into a sound signal, the cellular phone 8 may not be the thing of a push button type, and may 
be the telephone of a mold like other throats. Furthermore, when a customer engineer has only 
the cellular phone 8 of a push button type and does not have the portable computer 8C, while 
ordering it extraction of data with the cellular phone 8 concerned The instructions which 
transmit the data extracted to the relay aircraft machine 5 to the administration department 1 
can be performed, and. this can also be made to record on the Data Recording Sub-Division 
section 14. 

[0039] Next, the managerial system of the migration operating machine concerning the 3rd 
example of this invention is explained. In explanation of the 1st example of the above, the 
example which sets alarm data as the data extraction directions section 25 was described. The 
data which the failure which an operating machine becomes activity impossible or produces 
trouble in the activity will generate if it is neglected, and the data which do not produce 
trouble even if it neglects it for a while are also in such alarm data. And in the former data 
generating, it is necessary to fix the failure as immediately as possible. As an example of such 
failure* when an open circuit of sensors and pressure frequency exceed a predetermined value, 
the abnormalities of memory, such as abnormalities of the control data of servo control, RAM 
of the microcomputer with which the operating machine is equipped, and ROM, etc. are 
mentioned, for example. Usually a means to record an error code on it when these failures 
occur in an operating machine is established. In this example, in the composition shown in 
drawing 1 , when the above-mentioned error code occurs regardless of the existence of 
installation of the data extraction directions section 25, a means to report this to the 
administration department 1 , the customer computer 7, or the cellular phone 8 (portable 
computer 8C) from the operating machine side is established. 

[0040] Drawing 9 is a flo w chart explaining operation of the operation controller by the side 
of the operating machine in the . managerial system shown in drawing 1 . The operation 
controller 21 is always supervising generating of an error code (procedure S31 shown in 
drawing 9 ). This error code consists of information on that they are the number of that 
operating machine, and important failure, and a locating fault. When an error code occurs, the 
operation controller 21 records an error code on the storage section 22 (procedure S32), 
transmits an error code to the storage section of the communication controller 23 (procedure 
S33), and, subsequently to the communication controller 23, orders it transmission of an error 
code (procedure S34). Henceforth, the communication controller 23 is procedure S4 shown in 
drawing 6 . Transmitting an error code to the relay aircraft machine 5 by processing, the relay 
aircraft machine 5 transmits this to the administration department 1 . To an operating machine, 
a customer engineer is dispatched immediately or the administration department 1 grade 
which received this error code processes contacting the operator of ah operating machine by 
phone etc. while it orders it collection of the data about the failure concerned and analyzes a 
cause of fault. 

[0041] Thus, since the error code was promptly notified to the administration department 1 




grade in this example when important failure occurred in an operating machine Suitable 
treatment can be promptly taken to the failure concerned, as a result the quiescent time of the 
operating machine by failure can be shortened, and working efficiency can be raised. 
[0042] Drawing 10 is the block diagram of the managerial system of the migration operating 
machine concerning the 4th example of this invention. In this drawing, the same sign is given 
to a part the same as that of the part shown in drawing 1 , or equivalent, and explanation is 
omitted. 26 is the emergency switch connected to the operation controller 21. In addition, the 
operation controller 21 is equipped with the processing means shown in drawing 9 . 
[0043] By the way, there is failure undetectable depending on a sensor although an operator 
notices in the failure which an operating machine will become activity impossible or will 
produce trouble in the activity if it is neglected, for example like the oil spillage of an oil 
hydraulic cylinder or a hose, an engine extraordinary noise, and derailment of a traveller. 
Even if it has the processing means shown in the operation controller 21 at drawing 9 to such 
failure, the output of an error code is impossible. 

[0044] In this example, when the emergency switch 26 is formed and the operator has noticed 
the failure concerned, the emergency switch 26 is operated. Interruption is generated in the 
processing means shown in drawing 9 , the processing after a procedure S32, i.e., an error 
code, is recorded promptly, this is transmitted to the communication controller 23, and error 
code transmission is made to perform by this operation. Future processings are the same as 
the 3rd example. 

[0045] Thus, since the emergency switch 26 was formed in this example, by a sensor, this can 
be promptly notified also to undetectable failure and the same effectiveness as the 3rd 
example is done so. 
[0046] 

[Effect of the Invention] Since a hydraulic excavator can be accessed through a relay aircraft 
machine in this invention from the administration department as stated above A customer 
. engineer does not need to go out in search of the work site of the hydraulic excavator 
concerned, and the hydraulic excavator concerned does not exist in the place, the temporary 
transfer of a customer engineer does not necessarily become useless, and maintenance control 
can be efficiently carried out by leaps and bounds as compared with the conventional means. 
t [0047] Moreover, since what is necessary is just for each hydraulic excavator under group 
activity not to boil the administration department, respectively since a relay aircraft machine 
intervenes, and not to perform a line connection one by one, not to collect data, and to only 
order a relay aircraft machine data collection, processing is simplified substantially. . 
Furthermore, by inclusion of a relay aircraft machine, if a high-output transmitter is installed 
only in a relay aircraft machine, to'each hydraulic excavator, cost lowering can be aimed at 
that what is necessary is just to form a low-power output transmitter. Since batch processing 
of the data of each hydraulic excavator is carried out with a relay aircraft machine and they 
are transmitted, the send efficiency at the time of a group activity rises remarkably, and that 
also of fear of interference is lost further again. 



[Translation done.] 
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